Inhibition of mdr1 by G-quadruplex oligonucleotides and reversal of paclitaxel resistance in human ovarian cancer cells.
The expression of ATP-dependent efflux pump P-glycoprotein (P-gp) in cancer cells generally results in multidrug resistance (MDR) to chemotherapeutic drugs, which is the main cause of chemotherapy failure in cancer treatment. The intracellular drug levels could be increased by some MDR reversal agents that inhibited the drug efflux activity of P-gp. The synthesized DNA nucleic acids of G-quadruplex represent a novel and unique class of anti-cancer agents. While there was no report on the roles of DNA G-quadruplex oligonucleotides (GQ-ODNs) in the MDR reversal, the present study was performed to investigate the ability of synthesized GQ-ODNs to reverse P-gp-mediated MDR and its mechanism in paclitaxel (PTX)-resistant SKOV3 (SKOV3/PTX) cells and their sensitive cell lines SKOV3. The ability of GQ-ODNs to reverse drug resistance was evaluated by MTS assay. The results showed that GQ-ODNs can reverse PTX resistance effectively. The potential of GQ-ODNs as reversal agents was evaluated with the nude mice tumor xenograft model and showed that the co-administration of the GQ-ODNs and PTX had better effects and was also more evident than treatment with only PTX. The P-gp expression was assessed by the Western blot; it showed that SKOV3/PTX cells showed highly expressed P-gp protein, while their sensitive cells scarcely showed P-gp. The presence of GQ-ODNs efficiently decreased the P-gp expression, showing that GQ-ODNs could reverse P-gp-mediated MDR by decreasing the expression of P-gp. This study indicated that GQ-ODNs could effectively reverse P-gp-mediated PTX resistance by inhibiting the expression of P-gp and by the co-administration of GQ-ODNs and PTX that could increase the apoptosis of SKOV3/PTX cells. Thus, the synthesized GQ-ODNs may be a potential inhibitor to overcome drug resistance.